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Description 

1. Field of Invention 

This invention relates to introducers. More particu- 
larly, this invention relates to guiding introducers of spe- 
cific shapes for use within the left atrium of the human 
heart. 

2. Prior Art 

Introducers and catheters have been in use for 
medical procedures for many years. For example, one 
use has been to convey an electrical stimulus to a 
selected location within the human body. Another use is 
to monitor and make measurements for diagnostic tests 
within the human body. Thus, catheters may examine, 
diagnose and treat while positioned at a specific loca- 
tion within the body which are otherwise inaccessible 
without more invasive procedures. In use, catheters 
may be inserted into a major vein or artery which is near 
the body surface. These catheters are then guided to 
the specif ic location for examination, diagnosis or treat- 
ment by manipulating the catheter through the artery or 
vein of the human body. 

Catheters have become increasingly useful in 
remote and difficult to reach locations within the body. 
However, the utilization of these catheters is frequently 
limited because of the need for the precise placement of 
the tip of the catheter at a specific location within the 
body. 

Control of the movement of catheters to achieve 
such precise placement is difficult because of the inher- 
ent structure of a catheter. The body of a conventional 
catheter is long and tubular. To provide sufficient control 
of the movement of the catheter, it is necessary that its 
structure be somewhat rigid. However, the catheter 
must not be so rigid as to prevent the bending or curving 
necessary for movement through the vein, artery or 
other body part to arrive at the specified location. Fur- 
ther, the catheter must not be so rigid as to cause dam- 
age to the artery or vein while it is being moved within 
the body. 

While it is important that the catheter not be so rigid 
as to cause injury, it is also important that there be suf- 
ficient rigidity in the catheter to accommodate torque 
control, i.e., the ability to transmit a twisting force along 
the length of the catheter. Sufficient torque control ena- 
bles controlled maneuverability of the catheter by the 
application of a twisting force at the proximal end of the 
catheter that is transmitted along the catheter to its dis- 
tal end. The need for greater torque control often con- 
flict with the need for reduced rigidity to prevent injury to 
the body vessel. 

Catheters are used increasingly for medical proce- 
dures involving the human heart. In these procedures a 
catheter is typically advanced to the heart through veins 
or arteries and then is positioned at a specified location 
within the heart. Typically, the catheter is inserted in an 



artery or vein in the leg, neck, upper chest or arm of the 
patient and threaded, often with the aid of a guidewire or 
introducer, through various arteries or veins until the tip 
of the catheter reaches the desired location in the heart 

5 The distal end of a catheter used in such a proce- 
dure is sometimes preformed into a desired curvature 
so that by torquing the catheter about its longitudinal 
axis, the catheter can be manipulated to the desired 
location within the heart or in the arteries or veins asso- 

10 dated with the heart. For example, U.S. Patent No. 
4,882,777 discloses a catheter with a complex curva- 
ture at its distal end for use in a specific procedure in the 
right ventricle of a human heart. U.S. Patent No. 
4,117,836 discloses a catheter for the selective coro- 

15 nary angiography of the left coronary artery and U.S. 
Patent Nos. 5,016.640 and 4,883,058 disclose cathe- 
ters for selective coronary angiography of the right cor- 
onary artery. See also U.S. Patent No. 4.033.031. 
Finally, U.S. Patent No. 4,898,591 discusses a catheter 

20 with inner and outer layers containing braided portions. 
The '591 patent also discloses a number of different cur- 
vatures for intravascular catheters. 

Thus, there are a number of patents which disclose 
catheters with predetermined shapes, designed for use 

25 in specific medical procedures generally associated 
with the heart or the vascular system. Because of pre- 
cise physiology of the heart and the vascular system, 
catheters or introducers with carefully designed shapes 
for predetermined uses within the human heart and vas- 

30 cular system are important. 

Accordingly, it is an object of this invention to pre- 
pare a guiding introducer for selected medical proce- 
dures in the left atrium. 

It is a further object of this invention to prepare a 

35 guiding introducer for use in selected electrophysiology 
procedures within the left atrium of the heart. 

Another object of this invention is to prepare a guid- 
ing introducer for use in selected ablation procedures 
within the left atrium of the heart. 

40 These and other objects are obtained by the design 
of the guiding introducers disclosed in the instant inven- 
tion. 

Summary of Invention 

45 

The instant invention is a guiding introducer to be 
used in the left atrium as defined in claims 1 and 9. 

Brief Description of the Drawings 

50 

Figure 1 is a cross-section of the right side of the 
heart showing the right atrium and ventricle and the 
placement of the guiding introducer. 

Figure 2 is a cross-section of the left side of the 
55 heart showing the mitral valve and the placement of the 
guiding introducer. 

Figure 3 is a perspective view of one embodiment 
of the guiding introducer. 

Figure 4 is a perspective view of a second embodi- 
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ment of the guiding introducer. 

Figure 5 is a perspective view of a third embodi- 
ment of the guiding introducer. 

Figure 6 is a perspective view of a fourth embodi- 
ment of the guiding introducer. 

Detailed Description of the Drawings . 

A typical human heart includes a right ventricle, a 
right atrium, left ventricle and left atrium. The right 
atrium is in fluid communication with the superior vena 
cava and the inferior vena cava. The atrioventricular 
septum separates the right atrium from the right ventri- 
cle. The tricuspid valve contained within the atrioven- 
tricular septum communicates the right atrium with the 
right ventricle. On the inner wall of the right atrium 
where it is connected with the left atrium is a recessed 
portion, the fossa ovalis. See Figures 1 and 2. In the 
heart of a fetus, the fossa ovalis is open, permitting the 
fetal blood to flow between the right and left atria. In 
most individuals, this opening closes after birth, but in 
as many as 25 percent of individuals an opening still 
remains in the fossa ovalis between the right and left 
atria. Between the fossa ovalis and the tricuspid valve is 
the opening or ostium for the coronary sinus. The coro- 
nary sinus is the large epicardial vein which accommo- 
dates most of the venous blood which drains from the 
myocardium into the right atrium. 

In the normal heart, contraction and relaxation of 
the heart muscle (myocardium) takes place in an organ- 
ized fashion as electro-chemical signals pass sequen- 
tially through the myocardium from the atrial to the 
ventricular tissue along a well defined route which 
includes the His-Purkinje system. Initial electric 
impulses are generated at the sinuatrial (SA) node and 
conducted to the atrioventricular (AV) node. The AV 
node lies near the ostium of the coronary sinus in the 
interatrial septum in the right atrium. The His-PurWnje 
system begins at the AV node and follows along the 
membranous interatrial septum toward the tricuspid 
valve through the atrioventricular septum and into the 
membranous interventricular septum. At about the mid- 
dle of the interventricular septum, the His-PurWnje sys- 
tem splits into right and left branches which straddle the 
summit of the muscular part of the interventricular sep- 
tum. 

Sometimes abnormal rhythms occur in the heart 
which are referred to as arrhythmia. For example, a 
common arrhythmia is Wolff- Parkinson- White syn- 
drome (W-P-W). The cause of W-P-W is the existence 
of an anomalous conduction pathway or pathways that 
connects the atria muscle tissue directly to the ventricu- 
lar musde tissue, thus by-passing the normal His- 
PurWnje system. These pathways are usually located in 
the f forous tissue that connect the atrium and the ventri- 
cle. In recent years a technique has been developed to 
destroy these anomalous conduction pathways by deliv- 
ering energy into the tissue in which the pathways exist. 
To accomplish this procedure a special electrode cathe- 



ter is positioned as close as possible to the anomalous 
conduction pathway to maintain constant tissue contact 
while energy is delivered to destroy the pathway. This 
same type of contact with the cardiac tissue is also nec- 

5 essary when rapping or other procedures are employed 
relating to these pathways. 

One end of these anomalous conduction pathways 
can be located either in the right atrium or in the left 
atrium with the other end of the pathway located in the 

10 ventricle. When the anomalous conduction pathway is 
located between the left atrium and the left ventricle, 
there are two approaches to positioning the catheter 
near that pathway for the appropriate medical proce- 
dure. One is to introduce the catheter into the femoral 

75 artery by a standard introducer sheath and advance it 
up the aorta, across the aortic valve into the left ventri- 
cle and then attempt to position its tip under the mitral 
valve annulus near the anomalous conduction pathway. 
This approach is frequently difficult for many reasons, 

20 including the difficulty in navigating the structure of the 
left ventricle, the fact that it requires arterial access and 
the potential problems associated with ablation of ven- 
tricular tissue, such as sudden cardiac death. The other 
approach is to introduce a transseptal sheath appara- 

25 tus, a long single plane curve introducer, into the right 
femoral vein and advance it through the inferior vena 
cava into the right atrium. A puncture is then made 
through the fossa ovalis in the interatrial septum and the 
apparatus is advanced into the left atrium where the tro- 

30 car and dilator of the apparatus are removed, leaving 
the sheath in position in the left atrium. The mapping or 
ablation catheter is then inserted through the sheath 
and into the left atrium and positioned on top of the 
mitral valve annulus near the anomalous conduction 

35 pathway. Specific positions may be chosen for the map- 
ping or ablation on the left side of the heart, including 
specifically posterorseptal, posterior, posterolateral, 
lateral and anterolateral positions around the mitral 
valve annulus. 

40 Traditionally, there have been two techniques for 
locating and ablating anomalous conduction pathways 
which are situated between the right atrium and right 
ventricle. Either method can be initiated by advancing a 
catheter through an access site into a vein in the leg. 

45 neck or upper chest 

The first technique, which approaches the pathway 
from the pathway's ventricular insertion she, involves 
entering the right atrium from either the inferior or supe- 
rior vena cava, passing through the tricuspid valve, and 

so advancing toward the apex of the right ventricle. Then 
the catheter is directed to make a 180 degree turn to 
reverse its path back up toward the right atrium and 
locate the accessory pathway under the tricuspid valve 
apparatus. The accessory pathway is then ablated from 

55 the ventricular insertion site under the tricuspid valve. 

The second technique, which approaches the path- 
way from the atrial insertion site, is to enter the right 
atrium from the inferior or superior vena cava, and 
attempt to locate the atrial insertion site of the acces- 
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sory pathway around the tricuspid valve annulus. The 
accessory pathway is then ablated from the pathway's 
atrial insertion site on the atrial aspect of the tricuspid 
valve. 

AV nodal pathways can be located and ablated s 
from the right atrium. 

Mere introduction of the catheter into the left atrium 
is not sufficient to effectively and efficiently perform 
these medical procedures, especially for the mapping or 
ablation of anomalous conduction pathways. These 10 
medical procedures are usually performed using a spe- 
cial catheter. The medical practitioners monitor the 
introduction of the catheter and its progress through the 
vascular system by a fluoroscopy Such fluoroscopes 
do not easily identify the specific features of the heart in is 
general and the critically important structures of the 
right and left atrium in specific, thus making placement 
of the catheter difficult. This placement is especially dif- 
ficult as the beating heart is in motion and the catheter 
will be moving within the right atrium and the left atrium 20 
as blood is being pumped through the heart throughout 
the procedure. The structure and shape of the guiding 
introducers of the instant invention addresses and 
solves these problems. 

Referring now to Figures 3 through 6. the guiding 25 
introducer of the present invention for use in the left 
atrium is comprised of a first, second and third section. 
The first section is a conventional, generally elongated 
hollow, straight catheter section of sufficient length for 
introduction into the patient and for manipulation from 30 
the point of insertion to the specific desired location 
within the heart. 

Merged with the distal end of the first section of the 
sheath is the second section which is curved in a com- 
pound curve, curving first upward and in a first longitudi- 35 
nal curve and simultaneously curving to the right in a 
second longitudinal curve. The first longitudinal curve 
has a radius of from about 0.5 cm. to about 2.0 cm. and 
preferably from about 0.5 cm. to about 1 .5 cm. The arc 
of the first longitudinal curve is preferably from about 40 ao 
to about 60 degrees and most preferably from about 45 
to about 55 degrees of arc. The second longitudinal 
curve of the second section contains a radius from 
about 0.5 cm. to about 4.0 cm., preferably from about 
0.5 cm. to about 3.0 cm., and most preferably from as 
about 0.5 to about 2.0 cm. The second longitudinal 
curve is preferably less than about 2.0 cm. in length. 

The third section of the introducer is merged with 
the distal end of the second section. The structure of the 
third section of the guiding introducer will depend on its so 
intended use. In one embodiment (Figures 3-5) the 
guiding introducer is used to place a mapping or ablat- 
ing catheter in a position anterior to anterolateral to lat- 
eral to posterolateral accessory pathways associated 
with the mitral valve annulus. To accomplish this, the ss 
third section is a third longitudinal curve wherein the 
plane of the third section is angled upward at an angle 
of approximately 40 to about 60 degrees, preferably 45 
to about 55 degrees and. most preferably, 50 degrees 



from the plane of the first section and where substan- 
tially all of said third section is coplanar (at least within 
15 degrees of coplanar). 

To place sensing or ablating catheters at a specif ic 
location adjacent or left fibrous trigone, the arc of the 
third longitudinally curved section of the third section 
has a radius of about 35 to about 55 degrees, preferably 
from about 40 to about 50 degrees and. most preferably, 
about 45 degrees. See Figure 3. 

This guiding introducer can also be used for analy- 
sis and treatment of anterolateral to lateral accessory 
pathways of the mitral valve annulus. For this use the 
third longitudinally curved section of the third section is 
comprised of an arc with the radius of about 80 to about 
100 degrees, preferably from about 85 to about 95 
degrees and, most preferably, about 90 degrees. See 
Figure 4. 

The guiding introducer may also be used for analy- 
sis and treatment of lateral to posterolateral accessory 
pathways of the mitral valve annulus. In this embodi- 
ment the third longitudinally curved section is com- 
prised of an arc with a radius of about 1 25 to about 145 
degrees, preferably 130 to about 140 degrees and, 
most preferably about 135 degrees. See Figure 5. 

The guiding introducer may also be used for analy- 
sis and treatment of posterolateral to posteroseptal 
accessory pathways of the mitral valve. A somewhat dif- 
ferent structure is present for this embodiment because 
of the structure of that portion of the left atrium of the 
heart. (See Figure 6) While the first and second sec- 
tions of this second preferred embodiment are the same 
as those of the first preferred embodiment, the angle of 
the plane of the third section in relationship to the plane 
of the first section is different. In this embodiment, the 
plane of the third section is angled upward at an angle 
from about 25 to about 45 degrees, preferably from 
about 30 to about 40 degrees, and most preferably 
about 35 degrees from the plane of the first section. In 
this embodiment the longitudinally curved section of the 
third section is comprised of an arc with a radius of 
about 170 to about 190 degrees, preferably 175 to 
about 185 degrees and, most preferably about 180 
degrees. 

The distal tip of the introducer may be, and prefera- 
bly will be, tapered to form a good transition with the 
dilator as is the case with many introducers. 

The guiding introducer may be made of any mate- 
rial suitable for use in humans and which has a memory 
or permits distortion from and subsequent substantial 
return to the desired three dimensional or complex 
multi-planar shape. For the purpose of illustration and 
not limitation, the internal diameter of the tip of the guid- 
ing introducer may vary from about 6 to about 10 
Trench" (1 French equals about 1/3 of a millimeter). 
Such introducer can accept dilators from about 6 to 
about 1 0 French and appropriate guidewires. Obviously, 
if larger or smaller dilators or catheters are used in con- 
junction with the guiding introducers of the instant 
invention, modifications in size or shape can be made to 
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the instant guiding introducers. 

The guiding introducer preferably may contain one 
or a multitude of radioopague tip marker bands near the 
terminus of the guiding introducer. While various modifi- 
cations may be made in the shapes by increasing or 
decreasing its size or adding additional tip markers, it is 
critical to the successful location of the guiding intro- 
ducer within the atrium that the shape be maintained. 

The guiding introducer also preferably contains one 
or a plurality of vents near the distal tip of the introducer, 
preferably three or four of such vents. The vents are 
preferably located no more than about 5.0 to 6.0 cm. 
from the tip of the introducer and more preferably 0.5 
cm. to about 4.0 cm. from the tip. The size of these 
vents should be in the range of about 1 to 1 .5 mm (40 to 
60 1/1000) of an inch in diameter. These vents are gen- 
erally designed to prevent air embolisms from entering 
the introducer caused by the withdrawal of a catheter 
contained within the guiding introducer in the event the 
distal end of the introducer is ocluded. For example, if 
the tip of the introducer is placed against the myocar- 
dium and the catheter located within the introducer is 
withdrawn a vacuum may be created within the catheter 
if no vents are provided. If such vacuum is formed, air 
may be forced back into the introducer by the reintro- 
duction of a catheter into the lumen of the introducer. 
Such air embolism could cause significant problems on 
the patient, including the possibility of a stroke, heart 
attack or other such problems common with air embo- 
lisms in the heart. The addition of vents near the distal 
tip of the guiding introducers prevents the formation of 
such vacuum by permitting fluid, presumably blood, to 
be drawn into the lumen of the introducer as a catheter 
is being removed from the introducer, thus preventing 
the possibility of the formation of an air embolism within 
the introducer. 

Variances in size or shape of the instant guiding 
introducers are also intended to encompass pediatric 
uses for the guiding introducer of the instant invention 
although the preferred uses are for adult human hearts. 
It is well recognized that pediatric uses may require 
reductions in size of the various sections of the intro- 
ducer, in particular the first section, but without any sig- 
nificant modification to the shape or curve of the guiding 
introducer. 

In operation, a modified Seldinger technique is nor- 
mally used for the insertion of the catheter into either an 
artery or vein of the body. Using this procedure, a small 
skin incision is made at the appropriate location to facil- 
itate the catheter or dilator passage. The subcutaneous 
tissue is then dissected, followed by a puncture of the 
vessel with an appropriate needle with stylet positioned 
at a relatively shallow angle. The needle is then partially 
withdrawn and reinserted at a slightly different angle 
into the vessel, making sure that the needle remains 
within the vessel. A soft flexible tip of an appropriate 
sized guidewire is then inserted through and a short dis- 
tance beyond the needle into the vessel. Firmly holding 
the guidewire in place, the needle is removed. The wire 



guide is then advanced through the vessel into the infe- 
rior vena cava or into the right atrium and finally the 
superior vena cava. With the wire guide in place, a dila- 
tor is then placed over the wire with the guiding intro- 

5 ducer placed over the dilator. The dilator and guiding 
introducer generally form an assembly to be advanced 
together along the guidewire into the superior vena 
cava. After insertion of the assembly, the guidewire is 
then withdrawn. A Brockenbrough or trocar needle is 

w then inserted through the lumen of the dilator to the right 
atrium to be used to create an opening through the 
interatrial septum, preferably at the fossa ovalis. The 
entire assembly (dilator sheath and Brockenbrough 
needle) is withdrawn from the superior vena cava into 

75 the right atrium so the tip rests against the intraatrial 
septum at the level of the fossa ovalis. The Brocken- 
brough needle is then advanced within the dilator to 
reach the fossa ovalis. After the opening is made 
through the interatrial septum, the needle, dilator and 

20 guiding introducer are advanced into the left atrium. 
After the guiding introducer of the instant invention is 
advanced through the interatrial septum into the left 
atrium, the Brockenbrough or trocar and dilator are 
removed, leaving the guiding introducer in the left 

25 atrium. The catheter to be used for analysis and/or 
treatment of the anomalous conduction pathways is 
then advanced through the lumen of the guiding intro- 
ducer and is placed at an appropriate location near the 
mitral valve annulus. The choice of the guiding intro- 

30 ducer to be used will depend on the location of the 
anomalous conduction pathway, as has previously been 
discussed. 

By choice of the desired predetermined shape of 
the guiding introducer in conjunction with fluoroscopic 
35 viewing, the distal portion of the guiding introducer can 
be manipulated to direct the distal end of a catheter 
placed within the lumen of the guiding introducer, to a 
specific internal surface with the left atrium. In addition, 
by providing sufficient rigidity and support as the irrtro- 
40 ducer is held in place by the anatomical structure of the 
heart as well as the vasculature, the distal end of the 
guiding introducer can be maintained in that fixed loca- 
tion or surface position of the endocardial structure to 
permit the appropriate procedures to be performed. If 
45 sensing procedures are involved, the guiding introducer 
is placed in the desired location. At that point, the elec- 
trical activity of the heart peculiar to that location can be 
precisely determined by use of a sensing electrophysi- 
ology catheter placed within the guiding introducer. Fur- 
50 ther, as the guiding introducer permits precise location 
of catheters, an ablation catheter may be placed at a 
precise location for destruction by the use of energy, for 
example, radiofrequency, thermal, laser or direct cur- 
rent. This precise location of the ablation catheter tip is 
55 important as there will be no dilution of the energy deliv- 
ered due to unfocused energy being dissipated over the 
entire cardiac chamber and lost in the circulating blood 
by a constantly moving tip of the ablating catheter. This 
permits a significantly reduced amount of energy to be 
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applied while still achieving efficient ablation. Further, 
time used to perform the procedure is significantly 
reduced over procedures where no guiding introducer is 
used. 

Claims 

1 . A guiding introducer to be used in the left atrium of 
a human heart comprised of a first, second and 
third section wherein the first section is a generally 
elongated straight section, wherein merged with a 
distal end of said first section is the second section, 
wherein the second section is curved in a com- 
pound curve, curving first upward in a first longitudi- 
nal curve and simultaneously curving to the right in 
a second longitudinal curve wherein the second 
section merges with the third section, wherein said 
third section is a third longitudinal curve, wherein 
the plane of the third section is angled upward at an 
angle of approximately 40 to about 60 degrees from 
the plane of the first section, and wherein substan- 
tially all of said third section is coplanar. 

2. The guiding introducer of Claim 1 , wherein the sec- 
ond section is curved in a compound curve curving 
first upward in a first longitudinal curve with a radius 
of from about 0.5 cm to about 2.0 cm for about 40 to 
60 degrees of arc, and simultaneously curving to 
the right in a second longitudinal curve containing a 
radius from about 0.5 cm to about 4.0 cm, wherein 
said second section is less than about 2.0 cm in 
length, and wherein said third section is a third lon- 
gitudinally curved section with a radius of from 
about 1 .5 cm to about 4.0 cm. 

3. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 35-55 degrees. 

4. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 40-45 degrees. 

5. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 80-100 degrees. 

6. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 85-95 degrees. 

7. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 125-145 degrees. 

8. The guiding introducer of Claim 2 wherein the third 
section is an arc of the third longitudinally curved 
section with a radius of about 130-140 degrees. 



9. A guiding introducer to be used in the left atrium of 
the human heart comprised of a first, second and 
third section, wherein the first section is a generally 
elongated straight section, wherein merged with the 

5 distal end of said f irst section is the second section, 
wherein the second section is curved in a com- 
pound curve first curving upward in a first longitudi- 
nal curve and then simultaneously curving in a 
second longitudinal curve to the right, wherein the 

w distal end of the second section merges with the 
third section which is a third longitudinal curve, 
wherein the plane of said third section is angled 
upward in an angle of about 25 to about 45 degrees 
from the plane of the first section, and wherein sub- 

15 stantially all of said third section is coplanar. 

10. The guiding introducer of Claim 9, wherein the sec- 
ond section is curved in a compound curve curving 
first upward in a first longitudinal curve with a radius 

20 of from about 0.5 cm to about 2.0 cm for about 40 to 
60 degrees of arc, and then simultaneously curving 
to the right in a second longitudinal curve contain- 
ing a radius from about 0.5 cm to about 4.0 cm to 
the right, wherein said second section is less than 

25 about 2.0 cm in length, and wherein the third sec- 
tion is a third longitudinally curved section with a 
radius of from about 1 .5 cm to about 4.0 cm. 

1 1 . The guiding introducer of Claim 1 0 wherein the third 
30 section is an arc of the third longitudinally curved 

section with a radius of about 1 70-1 90 degrees. 

12. The guiding introducer of any one of Claims 1, 2, 9 
or 10 wherein a plurality of vents is provided near 

35 the distal tip of the introducer. 

Patentanspruche 

1. (Ein-)Fuhrungsvorrichtung zur Verwendung im lin- 
40 ken Vorhof des menschlichen Herzens, enthaltend 

einen ersten, einen zweiten und einen dritten 
Abschnitt, worin der erste Abschnitt einen allge- 
mein langgestreckten geraden Abschnitt darstelft, 
worin der zweite Abschnitt mit dem distalen Ende 

45 des ersten Abschnitts verbunden ist, worin der 
zweite Abschnitt eine zusammengesetzte Kurve 
aufweist, die sich zunSchst in einer ersten LSngs- 
kurve nach oben krummt und gleichzeitig in einer 
zweiten Lflngskurve nach rechts krummt, worin der 

50 zweite Abschnitt mit dem dritten Abschnitt verbun- 
den ist. wobei der dritte Abschnitt eine dritte Ungs- 
kurve darsteirt, wobei die Ebene des dritten 
Abschnitts in einem Winkel von etwa 40 bis 60 Grad 
von der Ebene des ersten Abschnitts nach oben 

55 stent, und worin im wesentlichen der gesamte dritte 
Abschnitt koplanar ist 

2. Die (Ein-)Fuhrungsvorrichtung nach Anspruch 1, 
worin der zweite Abschnitt eine zusammengesetzte 
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Kurve aufweist die sich zunachst in einer ersten 
Langskurve mit einem Radius von etwa 0,5 cm bis 
etwa 2,0 cm uber etwa 40 bis 60 Winkelgrad nach 
oben krOmmt, und sich gleichzeitig in einer zweiten 
Langskurve mit einem Radius von etwa 0,5 cm bis 
etwa 4,0 cm nach rechts krummt, worin der zwerte 
Abschnitt weniger ais 2,0 cm lang ist, und worin der 
dritte Abschnitt einen dritten langsgekrOmmten 
Abschnitt mit einem Radius von etwa 1 ,5 cm bis 
etwa 4,0 cm darstellt. 

3. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
35 bis 55 Grad darstellt. 

4. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
40 bis 45 Grad darstellt. 

5. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
80 bis 100 Grad darstellt 

6. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
85 bis 95 Grad darstellt. 

7. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
125 bis 145 Grad darstellt. 

8. (Ein-)Fuhrungsvorrichtung nach Anspruch 2, worin 
der dritte Abschnitt einen Bogen des dritten langs- 
gekrOmmten Abschnitts mit einem Radius von etwa 
130 bis 140 Grad darstellt 

9. (Ein-)FOhrungsvorrichtung zur Verwendung im lin- 
ken Vorhof des menschlichen Herzens, enthaltend 
einen ersten, einen zweiten und einen dritten 
Abschnitt, worin der erste Abschnitt einen allge- 
mein langgestreckten geraden Abschnitt darstellt, 
worin der zweite Abschnitt mit dem distalen Ende 
des ersten Abschnitts verbunden ist, worin der 
zweite Abschnitt eine zusammengesetzte Kurve- 
aufweist, die sich zundchst in einer ersten Langs- 
kurve nach oben krummt und dann anschlieBend in 
einer zweiten Langskurve nach rechts krOmmt, 
worin das distate Ende des zweiten Abschnitts mit 
dem dritten Abschnitt verbunden ist, der eine dritte 
Langskurve darstellt worin die Ebene des dritten 
Abschnitts in einem Winkel von etwa 25 bis etwa 45 
Grad von der Ebene des ersten Abschnitts nach 
oben steht, und wain im wesentlichen der gesamte 
dritte Abschnitt koplanar ist 



10. (Ein-)Fuhrungsvorrichtung nach Anspruch 9, worin 
der zweite Abschnitt eine zusammengesetzte 
Kurve aufweist die sich zundchst in einer ersten 
Langskurve mit einem Radius von etwa 0,5 cm bis 

5 etwa 2,0 cm Ober etwa 40 bis 60 Winkelgrad nach 
oben krummt, und dann gleichzeitig in einer zwei- 
ten Langskurve mit einem Radius von etwa 0,5 cm 
bis etwa 4,0 cm nach rechts krummt, worin der 
zwerte Abschnitt weniger ats etwa 2,0 cm lang ist, 

10 und worin der dritte Abschnitt einen dritten langsge- 
krOmmten Abschnitt mit einem Radius von etwa 1 ,5 
cm bis etwa 4,0 cm darstellt. 

11. (Ein-)Fuhrungsvorrichtung nach Anspruch 10, 
15 worin der dritte Abschnitt einen Bogen des dritten 

langsgekrOmmten Abschnitts mit einem Radius von 
etwa 170 bis 190 Grad darstellt. 

12. (Ein-)Fuhrungsvorrichtung nach einem der AnsprQ- 
20 che 1 , 2, 9 oder 10, worin nahe der distalen Spitz e 

der Eirrfuhrvorrichaung mehrere Offnungen vorge- 
sehen sind. 

Revendlcations 

25 

1 . Introducteur de guidage destine a §tre utilise dans 
I'oreiliette gauche d'un coeur humain, comprenant 
une premiere, une deuxifcme et une troisifeme sec- 
tions, dans lequel la premiere section est une sec- 

30 tion droite de forme g6n6ralement allong6e, dans 
lequel la deuxfeme section est raccord6e avec 
rextrgmrtt distale de ladrte premiere section et est 
recourse selon une courbe composite, tout 
d'abord vers le haul sous la forme d'une premiere 

35 courbe longitudinale et simurtan6ment vers la droite 
sous la forme d'une deuxteme courbe longitudinale, 
dans lequel la deuxi&me section est raccord6e avec 
la troisteme section, dans lequel ladrte troisteme 
section est une troisieme courbe longitudinale, 

40 dans leque! le plan de la troisieme section est pli§ 
vers le haut selon un angle d'environ 40 & 60 
degrgs par rapport au plan de la premiere section, 
et dans lequel ladrte troisieme section est sensible- 
ment entterement coplanaire. 

45 

2. Introducteur de guidage selon la revendication 1, 
dans lequel la deuxteme section est recourse 
selon une courbe composite tout d'abord vers le 
haut sous la forme d'une premiere courbe longitudi- 

so nale d'un rayon compris entre 0,5 cm et 2,0 cm 
environ sur 40 a 60 degr^s d'arc environ, et simul- 
tangment recourbee vers la droite sous la forme 
d'une deuxfeme courbe longitudinale corttenant un 
rayon compris entre 0,5 cm et 4,0 cm environ, dans 

55 lequel la longueur de ladrte deuxfeme section est 
inferieure a 2,0 cm, et dans lequel ladrte troisieme 
section est une troisi&me section recourb6e longrtu- 
dinalement avec un rayon compris entre 1,5 cm et 
4,0 cm environ. 
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3. Introducteur de guidage selon la revendication 2, 
dans lequel la troisi&me section est un arcde la troi- 
sifcme section recourb6e longitudinalement avec un 
rayon d'environ 35 a 55 degr6s. 

5 

4. Introducteur de guidage selon la revendication 2, 
dans lequel la troisteme section est un arc de la troi- 
sifcme section recourb6e longitudinalement avec un 
rayon d'environ 40 a 45 degr6s. 

10 

5. Introducteur de guidage selon la revendication 2, 
dans lequel la troisi&me section est un arc de la troi- 
si&me section recourb6e longitudinalement avec un 
rayon d'environ 80 a 1 00 degr6s. 

15 

6. Introducteur de guidage selon la revendication 2, 
dans lequel la troisfeme section est un arc de la troi- 
sfeme section recourb6e longitudinalement avec un 
rayon d'environ 85 a 95 degr6s. 

20 

7. Introducteur de guidage selon la revendication 2, 
* dans lequel la troisi&me section est un arc de la troi- 

sfeme section recourse longitudinalement avec un 
rayon d'environ 125 a 145 degr6s. 

25 

8. Introducteur de guidage selon la revendication 2 
dans lequel la troisteme section est un arc de la troi- 
si&me section recourse longitudinalement avec un 
rayon d'environ 130 a 140 degr6s. 

30 

9. Introducteur de guidage destine a §tre utilise dans 
l oreillette gauche du coeur humain, comprenant 
une premiere, une deuxteme et une troisi^me sec- 
tions, dans lequel la premiere section est une sec- 
tion droite g§n6ralement allongSe, dans lequel la 35 
deuxteme section est raccordSe avec I'extr6mit6 
distale de ladite premiere section, la deuxi6me sec- 
tion 6tant recourse selon une courbe composite, 
tout d'abord vers le haut sous la forme d'une pre- 
miere courbe longitudinale et simurtan6ment vers la <o 
droite sous la forme d'une deuxteme courbe longi- 
tudinale, dans lequel rextr6mit6 distale de la 
deuxteme section est raccorctee avec la troisteme 
section qui est une troisi&me courbe longitudinale, 
dans lequel le plan de ladite troisi&me section est as 
pli6 vers le haut selon un angle d'environ 25 a 45 
degr6s par rapport au plan de la premiere section, 

et dans lequel ladite troisteme section est sensible- 
ment entferement coplanaire. 

so 

10. Introducteur de guidage selon la revendication 9. 
dans lequel la deuxi&me section est recourse 
selon une courbe composite tout d'abord vers le 
haut sous la forme cf une premiere courbe longitudi- 
nale d'un rayon compris entre 0,5 cm et 2,0 cm ss 
environ sur 40 a 60 degr6s d'arc environ, et simul- 
tanfement vers la droite sous la forme d'une 
deuxteme courbe longitudinale contenant un rayon 
compris entre 0,5 cm et 4,0 cm environ vers la 



droite, dans lequel la longueur de ladite deuxifcme 
section est irrferieure a 2,0 cm, et dans lequel ladite 
troisteme section est une troisi&me section recour- 
se longitudinalement avec un rayon compris entre 
1 ,5 cm et 4,0 cm environ. 

11. Introducteur de guidage selon la revendication 10, 
dans lequel la troisi&me section est un arc de la troi- 
si&me section recourse longitudinalement avec un 
rayon d'environ 1 70 a 190 degr6s. 

12. Introducteur de guidage de Tune quelconque des 
revendications 1 , 2, 9 ou 10. dans lequel une plura- 
lity cf6vents est pr6vue a proximtt6 de I'extr6mite 
distale de I'introducteur. 
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Sheath & Catheter 
in 

Right Atrium 




1) Tricuspid Valve 

2) Sheath 

3) Catheter 



FIG, I 



9 



EP 0 656 217 B1 



Sheath & Catheter 
in 

Left Atrium 




1) Coronary Sinus 

2) Mitral Valve 

3) Fossa Ovalis (Patent) 

4) Sheath 

5) Catheter 

Fl 6. 2 



10 



EP 0 656 217 B1 




EP 0 656 217 B1 




12 



EP 0 656 217 B1 




EP 0 656 217 B1 



CD 



